Simultaneous liquid chromatography-tandem mass spectrometry analysis of brominated flame retardants (tetrabromobisphenol A and hexabromocyclododecane diastereoisomers) in French breast milk.
TBBPA and HBCDs are the two classes of flame retardants that are still allowed for use by the European Commission. In May 2013, HBCDs were listed as Persistent Organic Pollutants under the Stockholm Convention, and they were banned with an exemption on EPS/XPS for cavity wall insulation. This study describes the development and optimisation of a rapid LC-ESI-MS/MS method using isotopic dilution quantification including a simplified extraction step using a mixture of solvents and sulphuric acid hydrolysis followed by the one-shot analysis of TBBPA and each of the α-, β- and γ-HBCD diastereoisomers. The limits of detection and quantification (LOD and LOQ) were 0.5 and 2.5 ng g-1 (lipid weight, lw) for TBBPA and HBCD diastereoisomers, respectively. The method was applied to analyse 106 samples of individual mature breast milk. TBBPA was quantified in 42% of these samples within a range of <LOQ to 15.1 ng g-1 lw. HBCD diastereoisomers were quantified in 8%, 3% and 3% of the collected samples for α-, β- and γ-HBCDs, respectively. The α-form was predominant in each quantifiable breast milk sample. The rapid newly developed LC-MS/MS method appears to be suitable for simultaneously analysing and quantifying TBBPA and HBCDs (three isomers) in human breast milk with the aim of establishing BFR multi-contamination profiles of breast milk samples.